Gene expression in older rats with delayed union of femoral fractures.
Fracture-healing slows with age. While six-week-old rats regain normal bone biomechanics at four weeks after a fracture, one-year-old rats require more than twenty-six weeks. The objective of this study was to examine the possible role of altered mRNA gene expression in this delayed union. Closed midshaft femoral fractures were created in six-week-old and one-year-old Sprague-Dawley female rats. The animals were killed at zero-time (unfractured) or at 0.4, one, two, three, four, or six weeks after the fracture. mRNA levels were measured by reverse transcription-polymerase chain reaction in the fracture callus for twenty-seven matrix, cytokine, and cytokine-receptor genes for the seven animals per time-point per age-group. The younger rats healed radiographically by four weeks after the fracture, whereas none of the older rats had healed by the sixth week. Despite the difference in healing rates, the levels of mRNA gene expression, in general, followed the same pattern in both age-groups. The mRNA expression levels increased to a peak at one to two weeks after the fracture and then decreased to very low or undetectable levels at four and six weeks after the fracture for both age-groups. Significantly lower levels of mRNA for Indian hedgehog (Ihh) and bone morphogenetic protein-2 (BMP-2) were detected in the fracture calluses of the older rats (p < 0.01 and p < 0.05, respectively). All genes studied were up-regulated by the fracture in both age-groups. Thus, the failure of the older rats to heal promptly was not due to the lack of expression of any of the studied genes. The increase in mRNA for Ihh and BMP-2 in the older rats was smaller than that in the younger rats, which may contribute to slower fracture repair. The return of mRNA gene expression to baseline in the older rats prior to healing may contribute to the delayed union. The slower healing response of the older rats did not stimulate a negative-feedback increase in the mRNA expression of stimulatory cytokines.